Childhood cancer survivors may be at risk for impaired psychosexual functioning as a direct result of their cancer or its treatments, psychosocial difficulties, and/or diminished quality of life.
INTRODUCTION
Given the increases in survival rates for childhood cancer, more attention is being paid to survivors' late effects and long-term psychosocial functioning. 1 One potential long-term consequence for young adult cancer survivors is the risk for impaired psychosexual functioning. Childhood cancer survivors in particular may experience sexual difficulties and/or a delay in achieving sexual milestones as a result of having been diagnosed with cancer during psychosexual development. The psychosocial difficulties childhood cancer survivors experience, including significant changes in peer relationships, disturbed body image, worry about the future, difficulties with intimate relationships, and diminished quality of life (QOL), can influence psychosexual development. [2] [3] [4] Additional factors that may influence psychological and sexual functioning include disruptions in normal pubertal development, premature ovarian failure (OF), and the burden of medical comorbidities. [4] [5] [6] Despite data demonstrating that psychosexual functioning can be impaired by medical illness, empirical data on psychosexual functioning in female survivors of childhood cancer are limited.
4,6-10 Although many of the studies suggest that psychosexual development and sexual experiences of survivors are affected negatively by the cancer experience, targeted interventions. We hypothesized that survivors would report poorer sexual functioning and greater psychological symptoms than a comparison group. We also hypothesized that poorer sexual functioning would be reported by survivors with OF compared with those with normal menses but that these differences would be moderated by the use of hormone replacement therapy. To that end, this study sought to address some of the gaps in the current literature by assessing psychosexual outcomes by using standardized measures in a large, diverse, and well-characterized cohort of adult female survivors of childhood cancer compared with a cohort of siblings.
PATIENTS AND METHODS

Childhood Cancer Survivor Study
Participants were females enrolled onto the Childhood Cancer Survivor Study (CCSS), a multicenter cohort study of individuals treated for childhood cancer and a comparison group of siblings. Participating centers are provided in Appendix Table A1 (online only). The CCSS design and cohort have been reported in detail previously.
11,12 Eligibility criteria for participation in the CCSS included the following: diagnosed between 1970 and 1986 with leukemia, CNS tumor, lymphoma, kidney cancer, neuroblastoma, soft tissue sarcoma, or malignant bone tumor; diagnosis and initial therapy at one of 25 CCSS institutions; age less than 21 years at diagnosis; and survival at least 5 years since diagnosis. For the current analysis, survivors and sibling controls had to be at least 18 years of age and without siblings reporting OF. Individuals were considered in OF if they reported that they either never experienced spontaneous menses or experienced spontaneous menses and had cessation of menses before age 40. The study protocol was approved by the institutional review boards at each participating institution.
Target and Comparison Populations
From among 4,643 adult female survivors age 18 to 50 who were enrolled onto the CCSS, 2,178 survivors (47%) had completed the first follow-up questionnaire as well as a supplemental psychosexual questionnaire (available at http://ccss.stjude.org/docs/ccss/survey-women-health.pdf) and were thus evaluable for this study. To assess the effect that cancer and associated treatments might have on psychosexual functioning, a comparison group representing a noncancer population of siblings of survivors in the full CCSS cohort (CCSS siblings) was assessed. Of the 1,066 eligible adult female siblings who were sent the study survey, 408 females (38.3%) participated.
Nonparticipant survivors were significantly more likely to be younger, never married, have lower educational status, be racial or ethnic minorities, have normal menstrual functioning at the follow-up questionnaire, have been diagnosed with cancer at a younger age (before age 10 years), and have been diagnosed with a CNS cancer. Among siblings, nonparticipants were more likely to have lower educational status.
Measures
The 122-item Women's Sexual Health Questionnaire was administered separately from other CCSS questionnaires by using either a mailed survey or telephone interview. Additional information for this analysis was gathered from the follow-up questionnaire, which contained sociodemographics and ovarian function questions. On completion of the follow-up questionnaire, the psychosexual questionnaire was sent to participants for completion. Both questionnaires were administered within a year of the other. Detailed treatment information has also been collected for the survivor cohort.
12
The Women's Sexual Health Questionnaire consisted of several validated assessment tools, including the Sexual Functioning Questionnaire (SFQ), Women's Health Questionnaire (WHQ), Sexual Self-Schema (SSS) for women, and the Medical Outcomes Survey Short Form-36 (SF-36).
13-16
The SFQ is a validated and reliable measure of current female sexual functioning and satisfaction in which higher scores represent better functioning. 15 It consists of an overall score and several subscales. The interest subscale measures having sexual fantasies; desire assesses desire for types of sex activity; arousal measures subjective arousal to sexual stimuli; orgasm subscale includes both orgasm and pleasure from touch; satisfaction measures satisfaction with sex and intimacy; activity subscale includes a variety of couple sexual activities; and relationship includes communication and satisfaction. We examined the problems subscale in greater detail, including problems with vaginal dryness, tightness, painful penetration, vaginal bleeding, sharp pain, and increased sensitivity.
The WHQ is a reliable and validated scale assessing women's perceptions of a range of physical and emotional symptoms including depressed mood, somatic symptoms, memory/concentration difficulties, vasomotor symptoms, anxiety/fear, sexual behavior, sleep problems, menstrual problems, and perception of attractiveness.
14 We dichotomized the raw continuous score, which ranged from 0 to 1, into a zero (no symptoms) versus greater than zero (symptomatic and poorer outcome) binary variable for analysis. In addition to the guidelines in the user's manual, if a participant had fewer than 50% of the required items missing, the mean from the nonmissing items was substituted to impute the score.
The SSS, a reliable and validated measure, contains 26 trait adjectives that assess cognitions about sexual aspects of oneself. 13 The SSS has a total schema score in which lower scores represent a more negative sexual self perception and three factors reflecting the following dimensions: loving-romantic, directopen, and embarrassment-conservatism. Missing values were imputed similar to the WHQ.
The Medical Outcomes Study SF-36 16 is a standard and widely used reliable and valid measure of QOL that assesses eight areas: limitations in physical activities as a result of health problems, limitations in social activities because of physical or emotional problems, limitations in usual role activities as a result of physical health or emotional problems, bodily pain, psychological distress and well being, vitality, and general health perceptions. 16 We dichotomized SF-36 t scores greater than 40 versus fewer or equal to 40 as has been used in previous publications 17 for survivors and siblings. This cutoff was chosen as it reflects one standard deviation below the population mean, representing a level of functioning that falls below the 16th percentile of the normative sample.
18-19
Statistical Analyses
Descriptive statistics were calculated for demographic and treatment variables for nonparticipants and participants within survivors and siblings. Measures were compared between survivors and siblings by using multivariable regression models adjusting for age at study, marital status, education level, income, and ethnicity or race. Unconditional logistic regression models were used for the binary psychological outcomes, SF-36, and WHQ. Linear regression models were used for the continuous psychosexual outcomes, SSS and SFQ. Similar models were used to evaluate relationships between risk factors and outcomes among survivors to compare those with OF with those without OF, adjusting for current age, age at cancer diagnosis, marital status, education, income, ethnicity or race, having had cranial radiation, and having a major medical condition. Furthermore, we evaluated the same risk factors, demographic variables, age of onset of OF, and currently taking oral contraceptive pills or hormone replacement therapy (OCP/HRT) among survivors with OF. All analyses involving comparisons between survivors and siblings accounted for intrafamily correlation by using robust sandwich variance estimates. 20 All statistical analyses were performed with SAS Version 9.1 (SAS Institute, Cary, NC), by using two-sided statistical inferences and a significance level of P Յ .05.
RESULTS
Compared with siblings, survivors were younger and less likely to be married, non-Hispanic white, have an annual income greater than $20,000, or have graduated high school (Table 1 ). Approximately two thirds of survivors were diagnosed with cancer before age 11 years (59.9%) with 40% reporting a cancer diagnosis between ages 11 and 20 years. The most common cancer diagnoses included leukemia (33%), Hodgkin lymphoma (15%), kidney cancers (11%), bone cancers (10%), and CNS cancers (10%).
Among survivors, 10.8% had OF, and among this group, 40% were on OCP/HRT. Approximately 20% of women who either developed OF within the year after cancer diagnosis or much later (20 to 29 years) were on OCP/HRT. In contrast, for those women who experienced OF between 1 and 14 years postdiagnosis, 47% were on OCP/ HRT. Another difference in use of OCP/HRT was found by age at OF, in which younger women at time of OF (age 12 to 25 years) were more likely to be receiving OCP/HRT than those who were older at OF (age 26 to 40 years; 51% v 14%).
Sexual Functioning in Survivors Versus Siblings
Participants who reported that they were not sexually active in the previous month (28% of survivors and 17% of siblings) were excluded in subsequent psychosexual functioning analyses. A small group of survivors (7%) and siblings (2.4%) reported never being sexually active. Among participants who reported no sexual activity in the past month, the most prevalent reasons included no current partner (13% of survivors v 9.2% of siblings), lack of interest (6.4% v 3.4%), being too tired (4.5% v 2.9%), and/or a physical problem (2.4% v 0.7%).
Fewer survivors reported having a current sexual partner (77.4%) compared with siblings (86.9%; P Ͻ .001). We examined the 
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www.jco.org presence of a sexual partner among survivors and siblings by age quartiles and found that there were no differences, with the exception of the 24-to-30-year-old age group (75.7% of survivors v 90% of siblings; P Ͻ .001).
Survivors reported significantly poorer overall sexual functioning on the SFQ compared with siblings (P ϭ .004), adjusted for demographic variables (Tables 2 and 3 ). Survivors also reported significantly lower sexual interest, desire, arousal, satisfaction, and activity compared with siblings (all P values Ͻ .01). Multivariable analyses suggested no significant differences between survivors and siblings regarding their sexual self schema, and therefore, the SSS questionnaire was not used in any other subsequent analyses.
Sexual Functioning of Survivors With OF Versus Those With Normal Menses
Multivariable linear regression demonstrated that survivors with OF reported lower sexual interest, desire, arousal, satisfaction, lower masturbation scores, greater sexual problems, and lower overall sexual functioning scores compared with those survivors without OF (Tables  4 and 5 ). Specifically, the women with OF reported more sexual problems, including vaginal dryness, tightness, painful sexual intercourse, and vaginal bleeding.
To further examine risk factors for poorer psychosexual functioning among the subgroup of survivors with OF, multivariable models were constructed (Tables 6 to 8 ). Among survivors with OF, sexual desire and arousal were lowest for those who were unmarried, had cranial radiation, were older (currently age 31 to 53 v 18 to 30 years), and reported a lower income (Ͻ $20,000).
Sexual Functioning: OCP/HRT Versus No OCP/HRT Among Survivors With OF
Among women with OF, there were no significant differences on any of the sexual functioning subscales or sexual problems reported (Appendix Tables A2 and A3 , online only) by OCP/HRT status.
WHQ
Multivariable logistic regression was used to determine the odds ratio for having a poor outcome on the WHQ for survivors versus siblings (Table 3) . After adjusting for sociodemographic variables, there were no significant differences on multivariable analyses regarding depressed mood, somatic symptoms, sexual behavior, vasomotor symptoms, sleep problems, menstrual problems, or attractiveness. The odds of survivors reporting memory or concentration problems (odds ratio, 1.3; P ϭ .03) and anxieties or fears (odds ratio, 1.3; P ϭ .01) were significantly higher for survivors than for siblings.
WHQ: Survivors With OF Versus Those With Normal Menses
Significant differences between survivors with OF compared with those without were found by multivariable logistic regression on subscales measuring vasomotor symptoms, problems with sexual behavior, sleep problems, and menstrual problems (Tables 4 and 5) . Survivors with OF did not differ significantly from those without for depression, somatic symptoms, memory or concentration problems, anxiety or fear, and feelings of attractiveness. In addition, in multivariable models among survivors with OF, those who reported major medical conditions were significantly more likely to report somatic symptoms, vasomotor problems, or anxiety or fear compared with those without any major medical conditions (Tables 6 to 8) .
WHQ: OCP/HRT Versus No OCP/HRT Among Survivors With OF
There were no differences in sexual functioning, somatic symptoms, vasomotor problems, and/or anxiety/fear among survivors with OF by OCP/HRT status. Survivors taking OCP/HRT did have significantly higher odds of reporting sleep problems (Tables 4 and 5;  Appendix Tables A2 and A3 , online only). 
QOL
In analyses adjusted for sociodemographic variables, survivors were significantly less likely to report good physical functioning, physical role functioning, and/or overall physical summary scores compared with siblings (Tables 2 and 3 ). Poor physical functioning (t score Ͻ 40) was reported by 5.8% of survivors (v 2.2% of siblings; P ϭ .008), poor physical role function was reported by 13.9% of survivors (v 8.8% of siblings; P ϭ .05) and overall physical difficulties were endorsed by 15.9% of survivors (compared with 7.3% of siblings; P Ͻ .001), suggesting a clinically important difference in physical functioning between groups. Survivors were also significantly less likely to report good health perceptions compared with siblings.
QOL for Survivors With OF Versus Those With Normal Menses
Survivors with OF were not significantly different from those without OF on all QOL subscales with the exceptions of physical role function and general health perception (Tables 4 and 5 ). In multivariable analyses, survivors with OF (Tables 6 to 8 ), a major medical condition, and lower income had worse physical functioning. Survivors who were not married, had lower income, and a major medical condition were more likely to report difficulties in their roleemotional functioning. Because survivors with OF did not significantly differ from those without on most subscales of QOL, we did not examine QOL differences by OCP/HRT status.
DISCUSSION
In our study, among a large cohort of female adult survivors of childhood cancer, we found that survivors had significantly poorer psychosexual functioning compared with siblings, even after controlling for sociodemographic variables, including age, marital status, education level, income, and ethnicity or race. Despite the fact that most of our survivors were many years post-treatment, survivors reported significantly impaired sexual functioning, including lower sexual interest, desire, arousal, and satisfaction compared with our comparison group of siblings. Our study demonstrates that sexual functioning continues to be impaired in the long term. Women in our cohort reported similar or slightly more sexual difficulties than what has been reported for a diverse sample of female survivors in the literature, 15 suggesting NOTE. Only results for significant factors are shown. SFQ interest, satisfaction, and relationship subscales had no significant relationship with any factor: age at onset of OF, age at follow-up, age at cancer diagnosis, marital status, education, income, ethnicity/race, currently receiving OCP/HRT, cranial irradiation, and major medical condition. Abbreviations: HRT, hormone replacement therapy; OCP, oral contraceptive pill; OF, ovarian failure; SFQ, Sexual Functioning Questionnaire. †Adjusted mean difference between level and referent. NOTE. Only results for significant factors are shown. WHQ depressed mood, sexual behavior, menstrual problems, and attractiveness subscales had no significant relationship with any factor: age at onset of OF, age at follow-up, age at cancer diagnosis, marital status, education, income, ethnicity/race, currently receiving OCP/HRT, cranial irradiation, and major medical condition. Abbreviations: HRT, hormone replacement therapy; OCP, oral contraceptive pill; OF, ovarian failure; WHQ, Women's Health Questionnaire. that survivors of childhood cancer may be at greater risk compared with survivors of adult-onset cancers. Survivors in our study were also less likely to have a sexual partner and were more likely to have never been sexually active compared with the sibling group. This finding is consistent with studies among survivors that demonstrate delays in psychosexual development and in achieving developmental milestones such as dating and age at first sexual intercourse. 5, 10, 15 Our survivors also reported significantly higher rates of somatic symptoms, memory difficulties, and anxiety compared with siblings. One clinically significant finding was that one half to two thirds of survivors as well as siblings indicated problems with sleep, menstruation, and attractiveness. Our findings also indicated that although survivors did not report significantly impaired emotional QOL, they did endorse difficulties in physical functioning, which affected their ability to fulfill their roles and responsibilities. This finding is similar to the data of van Dijk 4 in which 20% of childhood cancer survivors reported limitations in their sexual life as a result of their illness and reported less positive QOL, compared with a normative sample.
In addition, among our survivors, OF was a risk factor for poorer sexual functioning and was related to survivors' sleep and vasomotor problems. However, survivors with OF did not endorse higher rates of psychological problems (eg, depression, somatization, and/or anxiety) suggesting that overall, outside the realm of sexual functioning, they were functioning quite well. Survivors' sexual dysfunction seems to be related to physiologic damage from cancer treatment rather than being related to sexual self-perception.
Only 40% of women with OF were taking OCP/HRT; however, it did not seem to improve psychological or sexual functioning. Although this finding may seem surprising, it is similar to what has been reported by others. 15 These results highlight a need for greater attention to treating OF and raises questions about whether OCP/HRT are truly ineffective in ameliorating sexual dysfunction or whether there are other relevant factors, such as type/dose of estrogen and compliance.
There are several limitations to note with regard to our study. First, survivor participants and nonparticipants differed in a variety of ways, potentially limiting our ability to generalize our findings and possibly leading to both underestimates and overestimates of dysfunction. In addition, we had only moderate response rates to our questionnaire, which may increase the potential for bias. Although response rates for siblings were lower, nonparticipant siblings only differed from participants on educational status. Nonetheless, our response rates are similar to other self-reported research of this topic 10 and do not seem to reflect a systematic response bias as reflected by our participants having similar characteristics as the overall CCSS survivor and sibling cohorts. Our respondents were likely older, bettereducated women with fewer disabilities. In addition, our analyses excluded those who were not sexually active, and some participants who were not sexually active may have been less likely to have participated. Thus, our rates of sexual problems are probably underestimates. Last, we recognize the potential limitations introduced by the specific measures chosen for this study. Although the psychosexual measures used were rigorously validated and psychometrically sound, they may not have measured all aspects of the multifaceted construct of psychosexual functioning. Despite these limitations, this study has major strengths, including the large sample size, inclusion of participants with diverse cancer diagnoses, detailed sociodemographic and treatment data, and the inclusion of a large comparison group.
On the basis of our study, it is clear that adult female survivors of childhood cancer experience greater psychosexual dysfunction compared with siblings. OF is a significant risk factor among survivors, which does not seem to be moderated by use of OCP/ HRT. Those at high risk are in need of targeted and tailored psychosexual interventions.
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ASCO CancerLinQ: Unlocking Data to Transform Cancer Care
CancerLinQ, a historic undertaking from ASCO, is a rapid learning system that will unlock data from millions of patients with cancer to help guide treatment. Oncologists will be able to consult a robust database that will pinpoint patient characteristics, treatments, and outcomes to provide personalized suggestions that are based on similar cases.
CancerLinQ will:
• Advance the quality of cancer care
• Improve personalized treatment decisions made by cancer care teams by capturing patient information at the point of care
• Educate and empower patients by linking them to their cancer care teams and providing personalized educational information
• Create a powerful new data source
• Generate new ideas for clinical research 
